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Abstract
Introduction: The incidence, etiopathogenesis, health consequences and costs o f  treatm ent indicate that strokes are a very im portant 
p roblem  in public health nowadays. A lthough some progress in the treatm ent o f  strokes has been m ade, the im portance o f  the prob­
lem  is still increasing. A part from  neurological deficits, as well as cognitive and intellectual im pairm ent, urinary tract infection is one 
o f  the m ost com m on stroke-related com plications to be diagnosed and treated in rehabilitation wards.
Aim: The study o f  the frequency o f  urinary tract infections and the relationship betw een urinary tract infection and socio-dem ographic 
characteristics and health.
Material and  m ethods: The study covered the m edical docum entation o f  all patients hospitalized in the w ard after a stroke from  
01.01.2012 until 31.12.2012. This constituting a retrospective analysis o f  the m edical docum entation o f  97 patients.
R esults: W e dem onstrated an association betw een urinary tract infections and age (OR=3.77; 95% CI: 1.58-9.00), sex (OR=4.82; 
95% CI: 1.85-12.57), length o f  tim e after a stroke (OR=3.75; 95% CI: 1.43-9.86), and diabetes (O R =3.07; 95% CI: 1.15-8.17). Urinary 
tract infection occurred in all o f  the patients w ith perm anent urinary catheterization. There was no relationship betw een urinary tract 
infection and the type, location and num ber o f  strokes. H ypertension and aphasia also w ere not related to urinary tract infection. 
C onclusions: 1. The perm anent insertion o f  a catheter in post-stroke patients in all cases results in urinary tract infection. It follow s 
therefore to relieve the patient as quickly as possible o f  the catheter. It does not follow  to routinely cetheterize patients w ith urinary 
incontinence. 2. The factors resulting in a predisposition for infection o f  the urinary tract are: advanced age, being fem ale as well as 
a short tim e lapse follow ing the stroke. These individuals require especial care on the part o f  m edical personnel.
Słowa kluczowe
udar m ózgu, pow ikłania, zakażenia układu m oczow ego, rehabilitacja 
Streszczenie
W stęp: U dar m ózgu ze w zględu na zapadalność, etiopatogenezę, pow ażne skutki zdrow otne oraz koszty leczenia stanowi istotny 
problem  m edyczny na świecie. O prócz deficytów  neurologicznych, zaburzeń poznaw czych i intelektualnych, problem em  są także 
pow ikłania udaru m ózgu, do których należy zakażenie układu m oczowego. Zakażenia układu m oczow ego są stw ierdzane i leczone 
w  oddziałach rehabilitacji stanow iąc jed n ą  z najczęstszych kom plikacji po udarze.
Cel: W  O ddziale R ehabilitacji N eurologicznej O R N R  ’’K rzeszow ice” przeprow adzono badanie m ające na celu analizę częstości w y­
stępow ania zakażeń układu m oczow ego u pacjentów  po udarze oraz zw iązku tych infekcji z cecham i społeczno-dem ograficznym i 
i stanem  zdrowia.
Materiał i m etody: Przeprow adzono analizę re trospektyw ną dokum entacji m edycznej w szystkich pacjentów  rehabilitow anych 
w  O ddziale R ehabilitacji N eurologicznej w  roku 2012. B adanie objęło 97 pacjentów.
Wyniki: Przeprow adzone badanie w skazuje na zależność pom iędzy infekcją układu m oczow ego a w iekiem  (OR=3,77; 95% CI: 1,58­
9,00), p łcią  (OR=4,82; 95% CI: 1,85-12,57), czasem , jak i upłynął od udaru (O R =3,75; 95% CI: 1,43-9,86) oraz cukrzycą (OR=3,07; 
95% CI: 1,15-8,17). U  w szystkich pacjentów , którzy mieli założony na stałe cew nik rozw inęła się infekcja układu m oczowego. N ie 
stw ierdzono istotnej zależności pom iędzy typem , lokalizacją i liczbą przebytych udarów  oraz w ystępow aniem  nadciśnienia tętnicze­
go i afazją  a zakażeniem  układu m oczowego.
The individual division on this paper was as follows: A  -  research work project; B -  data collection; C -  statistical analysis; D -  data interpretation; 
E -  manuscript compilation; F -  publication search
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Wnioski: 1. Założenie cewnika m oczowego na stałe u chorych po udarze m ózgu we w szystkich przypadkach prowadzi do infekcji ukła­
du moczowego. N ależy zatem  dążyć do jak  najszybszego uwolnienia pacjenta od cewnika. N ie należy rutynowo cewnikować pacjen­
tów  z nietrzym aniem  moczu. 2. Czynnikam i predysponującym i do infekcji układu m oczowego u chorych po udarze są: starszy wiek, 
płeć żeńska oraz krótszy czas, jak i upłynął od udaru mózgu. Osoby te w ym agają szczególnej uwagi ze strony personelu.
INTRODUCTION
Strokes are one of the chief causes of 
illness and death in the world1. The 
high incidence, varied causes and 
health consequences, and in addition 
the cost of treatment means that stro­
kes are at present a significant prob­
lem.
It is the third, after heart diseases 
and cancers, most frequent cause of 
death as well as being the most often 
cause of disability in the population 
over the age of 402,3. Strokes are also 
the second most frequent cause of de­
mentia, the most often cause of epi­
lepsy in the elderly as well as a com­
mon cause of depression1. There are 
registered annually in Poland around 
60 thousand new cases with about 
40,000 people surviving strokes2.
According to data published in 
2003 in the Internet under the aus­
pices of the National Consultant for 
the field of neurology, the coefficients 
of incidence in Poland are: 177 for 
every one hundred thousand men and 
125 for every one hundred thousand 
women and is maintained at the aver­
age European level4. However, taking 
into consideration the mortality rate 
connected with strokes, its rates in 
Poland are among the highest in 
Europe and in a similar way to other 
countries of Eastern Europe they dis­
play an upward tendency. The coeffi­
cient for mortality in Poland is 106 
for every 100,000 men and 79 for 
every 100,000 women5. Similarly un­
favourable in Poland is the coefficient 
of invalidity amongst stroke patients. 
In Poland this is 70%, while in well 
developed countries it is only around 
50%4. Despite improvements in treat­
ment the significance of this health 
problem continually rises. Regardless 
of the level of development and in­
dustrialization as well as the value of 
the GDP of a given country, strokes 
are a significant social problem6. Be­
sides it is noted that the level of inci­
dence of vascular diseases of the cen­
tral nervous system is comparable to 
the level in the incidence of heart at­
tacks, while an aging population me­
rely accentuates this7.
A stroke results in neurological de­
ficiencies of various kinds that limit 
mobility, disturb cognitive, intellec­
tual, and emotional processes. 25-50% 
of stroke patients are dependent on 
the help of others in their surround­
ings in daily activities, as a result of 
partial or total disability8,9,10. A prob­
lem is also their consequences and 
complications, which impose them­
selves upon the already existing neu­
rological deficiencies and constitute 
a reatment problem, reducing the 
quality of life. Complications affect 
from 56% to 96% of patients undergo­
ing rehabilitation following a stroke11. 
Later problems after a stroke may 
make the process of rehabilitation 
more difficult and reduce its effec­
tiveness. Some of them, not diag­
nosed in time and untreated, may be 
a threat to life itself. These include 
infection of the urinary tract. These 
are one of the most common compli­
cations of a severe stroke, occurring 
in 3 to 44% of stroke patients12.
Research aim
The aim of the research was to ana­
lyse the frequency in the incidence of 
infections of the urinary tract in stroke 
patients as well as the connection of 
these infections with socio-demogra­
phic features and the state of health.
Materials and methods
The data was obtained from the medi­
cal documentation of all patients sub­
jected to rehabilitation at the ORNR 
‘Krzeszowice’ Neurological Rehabili­
tation Clinic as a result of strokes for 
the period from 01.01.2012 to 31.12. 
2012. In total the documentation of 97 
patient was taken into consideration.
The presence of infection was es­
tablished in accordance with the crite­
ria of the Centre for Disease Control 
(CDC Atlanta 2008)13. In the case of 
our own research, after taking into 
consideration the diagnostic methods 
used, urinary tract infection was con­
firmed when at least one of the fol­
lowing symptoms occurred: a tem­
perature (over 38°C), urgency, in­
creased frequency in urinating, dy- 
suria, or tenderness in the suprapubic 
region as well as the fulfilling of at 
least one of the following criteria: 
pyuria (three or more WBC in the 
field of vision in non-centrifugated 
urine or 10 or more WBC in one ml), 
a doctor would diagnose urine tract 
infection, a doctor would start treat­
ment as a result of urine tract infec­
tion. As a patient with a permanently 
installed catheter was considered 
every patient in whom a catheter had 
been fitted during registration at the 
Department of Neurological Rehabili­
tation and who was kept in for at least 
7 days. The stroke diagnosis, its type 
and localisation was taken on the ba­
sis of diagnoses carried out at the in­
stitute or department in which the pa­
tient was treated for the stroke 
(anaesthesiology or intensive therapy, 
neurology, neurosurgical ward or 
clinic). Information about the number 
of past strokes was obtained from the 
patient’s medical records. The appear­
ance of aphasia was confirmed on the 
basis of the examination by a ward 
neurologist from the ward where the 
patient was treated for the stroke as 
well as on the basis of consultation 
with a neuro-speech therapist em­
ployed at the Department of Neuro­
logical Rehabilitation. The presence 
of high blood pressure was confirmed 
on the basis of blood pressure read­
ings higher than 140/90 mmHg or in 
patients taking hypertension drugs as 
a result of an earlier diagnosis of high 
blood pressure. Diabetes was con­
firmed on the diagnosis and treatment 
received by the patient in the ward or 
neurological rehabilitation department 
where treatment for the stroke had
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occurred, where the incidental blood 
glucose level was higher or equal to 
200 mg% or where fasting blood glu­
cose level had twice exceeded 126 
mg%, in accordance with the direc­
tives of the Polish Diabetic Society of 
2012.14
Analysis of the data was conducted 
by means of the statistical programmes 
PQStat ver. 1.2.2.324 and Stata ver. 
11.2. An evaluation of the connection 
between the occurrence of urinary 
tract infection and the tested variables 
was conducted using a x2 test as well 
as by a single or multiple factor logis­
tic regression. The level of signifi­
cance was adopted at x=0.05. The re­
sults were presented in percentages as 
well as the quotient of the chances 
with 95% confidence interval. Factors 
significantly connected with the ap­
pearance of tract infection qualified 
themselves to the model of multi­
factorial logistic regression.
RESULTS
97 patients took part in the research, 
of whom 71 (73.2%) were men and 
26 (26.8%) women aged 35 to 88. In 
Table 1 the characteristics of the 
tested group are presented. 52.1% were 
patients under 65 years of age. 93.8% 
of patients lived with someone close. 
Urinary tract infection occurred in 37 
(38.1%) of the patients tested. 85 pa­
tients (87.6%) had suffered an ischae­
mic stroke, while 12 (12.4%) -  a hae- 
morrhagic stroke. The localisation of 
the stroke was left-sided in 45.4% of 
those tested, and right-sided in 54.6%. 
13.4% of those tested had suffered 
2 or more strokes. 63.9% of patients 
had been taken into a rehabilitation 
centre during a period of up to 30 
days since ward discharge, where the 
patient had been treated. High blood 
pressure was noted in 67.0%, while 
diabetes in 22.7% of the patients. 
Aphasia was noted in 15.5%. 7.2% of 
patients had a catheter permanently 
fitted.
In Table 2 the frequency in the inci­
dence of urinary tract infection is pre­
sented, given in categories of age, 
sex, number of co-inhabitants, in cate­
gories concerning the stroke, high 
blood pressure, diabetes, aphasia as 
well as the presence of a catheter. In­
fections occurred significantly statisti-
cally more often in: older individuals, 
over 65 years old when compared to 
a younger age group i.e., individuals 
under the age of 65 (54.5% vs. 24%, 
p=0.002), in women in comparison to 
men (65.4% vs. 28.2%, p=0.002) as 
well as in patients admitted under 30 
days from discharge from the ward in 
which these individuals had been 
treated for a stroke in comparison to 
individuals admitted after 30 days or 
over from discharge (48.4% vs. 20%, 
p=0.011). In addition infection of the 
urinary tract was more frequent in in­
dividuals suffering from diabetes 
when compared to those without dia­
betes (59.1% vs. 32.0%, p=0.040). In 
all those who used a catheter, infec-
Table 1
tion of the urinary tract was con­
firmed, while in those without a cathe­
ter it was noted in 33.3% of patients 
(p=0.001). No significant connection 
between the occurrence of urinary tract 
inflection and the number of co-inha­
bitants, the type of stroke, the local­
isation of the stroke, the number of 
strokes, high blood pressure or apha­
sia was confirmed.
In Table 3 are presented the raw 
values of the quotient of the chances 
for the occurrence of urinary infection 
in the categories of age, sex, number 
of co-inhabitants, in the categories of 
strokes, high blood pressure, diabetes, 
aphasia and the presence of a catheter. 
Patients in the older age group had
Odds ratios of urinary tract infections in the analysed categories
n %
Age
<65 50 52,1
>65 46 47.9
Sex
female 26 26,8
male 71 73.2
Number of co-inhabitants
1 or more 91 93,8
0 6 6.2
Urinary tract infection
present 37 38,1
not present 60 61.9
Stroke type
ischaemic 85 87.6
haemorrhagic 12 12.4
Stroke localisation
left-sided 44 45.4
right-sided 53 54.6
Number of strokes
1 84 86.6
2 or more 13 13.4
Time from ward discharge in which up to 30 days 62 63.9
stroke treatment occurred over 30 days 35 36.1
High blood pressure
present 65 67.0
not present 32 33.0
Diabetes
present 22 22.7
not present 75 77.3
Aphasia
present 15 15.5
not present 82 84.5
Catheter
fitted before admittance 
and kept after admittance to 
a rehabilitation ward
7 7.2
not fitted or removed prior to 
admittance 90 92.8
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a significantly greater chance of uri­
nary tract infection when compared to 
the younger age group (OR=3.77; 
95%CI: 1.58-9.00). In women when 
compared to men there was ascer­
tained a significantly greater chance 
of urinary tract infection (OR=4.82; 
95%CI: 1.85-12.57). A shorted dis­
charge period from the place of stroke 
treatment was significantly linked 
with an increased chance of urinary 
tract infection (OR=3.75; 95%CI: 
1.43-9.86). Diabetes was significantly 
connected with an increased chance 
of urinary tract infection (OR=3.07; 
95%CI: 1.15-8.17).
In Table 4 the values of the chance 
quotient for the occurrence of urinary 
tract infection in the analysis of multi­
factorial logistic regression are pre­
sented. After taking into consideration 
the effect of sex, diabetes as well as 
discharge time from a stroke ward, 
those individuals over the age of 65 
had a more than four times greater 
likelihood of urinary tract infection 
when compared to the younger pa­
tients (OR=4.23; 95%CI: 1.52-11.74). 
After taking into consideration the 
effect of age, diabetes as well as dis­
charge time from a stroke ward, wo­
men in comparison to men were al­
most six fold more likely to develop 
urinary tract infection (OR=5.75; 95% 
CI: 1.86-17.76). After taking into 
consideration the effect of sex, diabe­
tes and age a shorter discharge time 
from a stroke ward and admittance to 
a rehabilitation unit was linked to an 
almost four fold increase in the likeli­
hood of urinary tract infection 
(OR=4.47; 95%CI: 1.48-13.50). After 
taking into consideration the effect of 
age, sex, as well as discharge time 
from a stroke ward, the link between 
diabetes and the occurrence of urinary 
tract infection turned out to be insig­
nificant.
DISCUSSION
The analyses conducted showed that 
those factors likely to cause for an 
increase in the occurrence of urinary 
tract infection include: old age, being 
female, a short time after ward dis­
charge, and the presence of a catheter. 
The results of our research confirm 
the results of the tests hitherto con­
ducted in Poland and abroad. The fre-
Table 2
Prevalence of urinary tract infections in the analysed categories
n % p
Age
<65 12 24.0
0.002
>65 25 54.4
Sex
female 17 65.4
0.002
male 20 28.2
Number of co-inhabitants
1 or more 34 37.4
0.855
0 3 50.0
Stroke type
ischaemic 30 35.3
0.222
haemorrhagic 7 58.3
Stroke localisation
left-sided 21 47.7
0.077
right-sided 16 30.2
Number of strokes
1 34 40.5
■ 0.371
2 or more 3 23.1
Time from ward discharge 
in which stroke treatment 
occurred
up to 30 days 30 48.4
0.011
more than 30 days 7 20.0
High blood pressure
present 27 41.5
■ 0.327
not present 10 31.3
Diabetes
present 13 59.1
0.040
not present 24 32.0
Aphasia
present 8 53.3
■ 0.304
not present 29 35.4
Catheter
before admittance and kept 
after admittance to 
a rehabilitation ward
7 100.0
0.001
not fitted or removed prior to 
admittance 30 33.3
Table 3
Crude odds ratios of urinary tract infections in the analysed categories
OR 95% CI
Age (ref. under 65) 3.77 1.58-9.00
Sex (ref. male) 4.82 1.85-12.57
Number of co-inhabitants (ref. 0) 0.60 0.11-3.12
Ischaemic stroke type (ref. haemorrhagic stroke) 0.39 0.11-1.33
Left-sided stoke localisation 2.11 0.92-4.86
Number of strokes (ref. 2 or more) 2.27 0.58-8.84
Time from ward discharge in which stroke treatment occurred 
(ref. over 30 days) 3.75 1.43-9.86
Hugh blood pressure (ref. not present) 1.56 0.64-3.83
Diabetes (ref. not present) 3.07 1.15-8.17
Aphasia (ref. not present) 2.09 0.69-6.34
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quency with which infections of the 
urinary tract occur in stroke patients is 
most varied, covering the range of 3% 
to 44 %12. In our research this fre­
quency was 38.1%. In the research 
conducted by Kwolek et al.15 infec­
tion of the urinary tract occurred in 
19% patients up to 12 weeks follow­
ing the stroke and in 12% of patients 
over twelve weeks after the stroke 
occurred.
In the present research urinary tract 
infection was confirmed in 54.4% of 
individuals over the age of 65 and in 
24% of those under 65. In the re­
search carried out by Ersoz et al.16 
infection of the urinary tract occurred 
in 54.0% of patients over 65 years old 
and in 19.6% of patients under 65.
In the present study urinary tract 
infections were confirmed more often 
in women (65.4%) than in men 
(28.2%). Similar results were ob­
tained by Westendorp et al.17.
Urinary tract infections occurred 
more often during the early post­
stroke phase i.e., up to 30 days from 
ward discharge during the acute 
phase. These infections are brought 
about by post-stroke immunosuppres­
sion, dysfunctioning of the urinary 
bladder, the presence of a urinary 
catheter, immobility, a reduced sup­
ply of fluids. Patients after a stroke 
had an increased risk of infection in 
comparison to other patients18. A key 
role is played out by phenomenon of 
post-stroke suppression, which is 
a factor leading to post-stroke bacte­
rial infection. T lymphopenia, a fall in 
the immunological cellular response 
and increased activeness in the sym­
pathetic system following a stroke is 
linked to a higher risk of infection12. 
Injuries to the brain may initiate a ge­
neral and localised inflammatory pro­
cess, proof of which is the increase in 
extra-inflammatory cytokinins follo­
wing a stroke19.
In the present research it has been 
ascertained that diabetes is a risk fac­
tor in urinary tract infection, however 
taking into consideration the effect of 
age, sex and the time period that 
elapses after the stroke this result 
turned out to be statistically insignifi­
cant. In stroke patients for whom the 
blood glucose level is as a rule con­
trolled during hospitalisation or in 
a short period following hospitalisa­
tion the connection between the joint 
appearance of diabetes and urinary 
tract infection is weaker.
More frequent urinary tract infec­
tion in older individuals has various 
causes resulting from limitations con­
nected with age, e.g., non-retention of 
urine, difficulties in maintaining hy­
giene. In older women there often oc­
curs a reduction in the bladder size 
while in older men prostrate growth 
or urolithiasis constituting an obstacle 
for the outflow of urine.
Stott et al.12, have claimed that the 
factors increasing the risk of urinary 
tract infection in stroke patients are: 
the severity of the stroke, the presence 
of a urinary catheter, and advanced 
age. We confirmed in our research 
that significant factors are the pres­
ence of a catheter and advanced age, 
though also being female, a short time 
after stroke ward discharge, and dia­
betes.
In the earlier period following 
a stroke infections are connected with 
urine retention and the need to fit 
a catheter to the urinary bladder, while 
later they accompany disturbances in 
urinating, chiefly dysfunctions in the
urinary bladder. Non-retention and 
retention of urine is common follow­
ing a stroke and occurs in 29% to 
58% of patients18. Aphasia, cognitive 
disturbances and other functional dis­
turbances are additionally connected 
with urinary bladder dysfunction. In 
around 50% of stroke patients there 
appears a lack of control of the urinary 
bladder sphincter. After 6 months fol­
lowing the stroke this lack of sphinc­
ter control occurs in 20% of patients. 
Hence there occurs the need to fit 
a urinary catheter, which increases the 
risk of infection, for the cause of the 
majority of urinary tract infections is 
the inserting of a catheter into the uri­
nary bladder1. In the general patient 
population the risk of urinary tract 
infection increases from 3% to 10% 
after the first day of fitting a catheter 
to 100% after 30 days18.
As a result of the confirmed high 
frequency of urinary tract infections 
in individuals with a fitted catheter it 
follows to remove the catheter as 
quickly as possible from the patient. It 
does not follow to routinely apply 
catheters to patients suffering from 
non-retention of urine20. This is the 
recommendation of the Expert Team 
of the Polish Neurological Society.
Infections of the urinary tract are 
enhanced in addition by immobility, 
small fluid intake and low diuresis15. 
Risk factors also include advanced 
age as well as the accompanying ail­
ments. The consequences of urinary 
tract infections are: prolonged stays in 
hospital, increased costs for hospital 
care, exposure to intravenous antibi­
otic treatment, as well as bacteria 
growth, and besides fever accompa­
nying the infections and the presence 
of a catheter hampering the process of 
rehabilitation18.
There has been shown the connec­
tion between the appearance of uri­
nary tract infection and old age, being 
female, a short discharge period, dia­
betes and the presence of a catheter. 
Despite the significant link between 
the appearance of infection in the uri­
nary tract, having taken in to consi­
deration the effect of age, sex and the 
discharge period, diabetes turned out 
to be a weak predictor of infection. 
As a rule the coexistence of diabetes 
increases the risk of urinary tract in­
fection, however given that the mani-
Table 4
Crude odds ratios of urinary tract infections in the analysed categories
OR 95% CI
Age:over 65 4.23 1.52-11.74
Sex: female 5.75 1.86-17.76
Diabetes: present 2.41 0.73-7.95
Time from ward discharge in which stroke treatment occurred 
up to 30 days : 4.47 1.48-13.50
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festation of diabetes is strongly linked
to age, the connection of diabetes
with age turned out to be stronger.
CONCLUSIONS
1. The permanent fitting of a catheter 
in stroke patients in all cases re­
sults in urinary tract infection. It 
follows as a consequence to free 
the patient from the catheter as 
quickly as possible. It does not fol­
low to routinely fit catheters to pa­
tients with a non-retention of urine.
2. The factors predisposing to urinary 
tract infection in stroke patients 
are: old age, being female as well 
as a short ward discharge time after 
the stroke. These individual need 
to be especially observed by medi­
cal personnel.
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